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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On an insulating base, the inter-electrode distance of the maximum contiguity carries 
out equality, and is, it has two or more electrodes, and the wiring section which arranged lead 
wire in the abbreviation radial from the aforementioned electrode, and the insulating layer which 
covers the aforementioned lead wire are prepared, and electrode area is 3x102. mum2 It is 4x104 
above. mum2 It is the following ranges and the surface electrical resistance of the polar zone is 
the 10 ohm/cm 2. Unification composite electrode which is the following. 

[Claim 2] The unification composite electrode according to claim 1 10-micrometer or more range 
of whose inter-electrode distance of the maximum contiguity is 1000 micrometers or less. 
[Claim 3] The unification composite electrode according to claim 1 or 2 the insulating layer which 
covers lead wire has a hole on each electrode, and is [ composite electrode ] an insulating layer 
of the aforementioned insulating base mostly prepared in the whole surface [ near the contact 
with the external circuit of lead wire ]. 

[Claim 4] The unification composite electrode according to claim 1 to 3 to which two or more 
electrode cores are located in each intersection on the grid of 8x8. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the unification composite electrode which is used 
in the field of the neurophysiology which measures electric measurement of living body activity, 
especially electric activity of a nerve cell and which has many electrodes. 
[0002] 

[Description of the Prior Art] In recent years, medical examination of a nerve cell, examination of 
the applicability as electric element, etc. have been performed actively. In case a nerve cell 
works, an action potential occurs. With change of the ionic permeability of a nerve cell, an action 
potential is produced, when the ion concentration of cell membrane inside and outside changes. 
And detection of nerve activity and examination are performed by measuring the potential 
change accompanying the ion concentration change near the nerve cell (namely, ion current) by 
the electrode. 

[0003] In order to have measured electric activity of a nerve cell conventionally, usually the 
electric activity of a nerve cell at the time of inserting respectively in the inside of a cell or an 
intercellular the record electrode which consists of a glass electrode etc., and the stimulating 
electrode which consists of a metal electrode etc., and impressing stimulus current (or voltage) 
from a stimulating electrode was measured by the record electrode. 

[0004] There are many strange methods, such as the so-called patch clump method for piercing 
a soma by the capillary-like glass suction electrode, flowing back the interior of a soma with the 
liquid in a glass suction electrode, giving an electrical signal from this glass suction electrode, 
and observing the electrical property of a cell membrane besides this. 

[0005] Furthermore, this invention persons have proposed separately also about the method of 
impressing an electric stimulus to a cell and recording electric activity of a nerve cell, without 
stabbing an electrode into a cell by forming an electrode with a diameter of 15-20 micrometers 
by conductive matter, such as ITO (indium oxide tin), on an insulating base, and cultivating a 
nerve cell on this. 

[0006] Moreover, the potential difference which generates the diameter of an electrode in inter- 
electrode when a constant-current stimulus is impressed to 20-200 micrometers, then a nerve 
cell became small as this improving method, as a result, destruction of ITO could not take place 
easily, and this invention persons have proposed the bird clapper separately that the observation 
over a long period of time is more possible. 
[0007] 

[Problem(s) to be Solved by the Invention] It was mainly spatial restrictions and the restrictions 
on operation precision, and since electrodes which cannot but become a remarkable size 
compared with a cell, such as a glass electrode, were used, two or more record electrodes 
inserted at once into one sample, and the multipoint simultaneous measurement which records 
electric activity of a nerve cell had the technical problem are very difficult, in the Prior art 
mentioned above and its strange method. 

[0008] The degree of difficulty increased and the technical problem that observation between 
multicells could not be performed easily occurred as activity of many nerve cells needed to be 
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recorded simultaneously and point of measurement increased, in order to consider work of the 
whole neuron network. 

[0009] Furthermore, since it was necessary to stab electrodes, such as glass and a metal, to the 
inside of a cell, or an intercellular, the technical problem that the injury done to a cell was large 
and measurement covering the long time of several hours or more could not be performed easily 
occurred. 

[0010] On the other hand, if what formed the electrode [ being circular (or square) ] with a 
diameter (or one side) of 1 5-20 micrometers by conductive matter, such as ITO, on the 
insulating base is used, it will become observable [ the signal transduction covering between 
multicells ]. However, electrode area is 2 177 micrometers 2-400 micrometers. Since it was 
small, and the electrode resistance in a culture medium interface was set to several M omega 
and the stimulus was usually given by the constant current, when electrical stimulation was given 
over the long period of time on the big voltage which the very big potential difference will occur 
in inter-electrode, and will be built if electric resistance is large, destruction of ITO set, and 
there was a trouble that the observation over a long period of time was difficult for this reason. 
[0011] Moreover, it is electrode area 300 micrometers 2-40000 micrometers 2 If it carries out, 
since the electrode resistance in a culture medium interface will become small, the potential 
difference generated in inter-electrode becomes a comparatively small thing. Even if it added 
stimulus current over the long period of time, destruction of ITO was not accepted in 
microscope. However, when stimulus current was impressed from a certain electrode and the 
potential change accompanying a stimulus was recorded by other electrodes, the big change to a 
record wave was seen before and after the long-term stimulus. That is, after the long-term 
stimulus, the influence (namely, artifact) stimulus current impression affects a record wave 
became larger than long-term stimulus before. It is thought that the cause of a changing wave 
shape is because an electrode front face polarizes. When the worst, electric activity of a nerve 
cell hid in the artifact, and measurement of it became impossible. Moreover, even when the 
artifact did not become so large, it is before and after a long-term stimulus, and there was a 
trouble that it became difficult to measure nerve activity intensity. 

[0012] this invention solves this conventional trouble, performs multipoint simultaneous stimulus 
and measurement of a nerve cell etc. simple, makes possible the rear spring supporter of the 
signal transduction observation covering between multicells in several hours or more, and 
suppresses generating of the artifact accompanying stimulus current impression, and aims at 
offering the unification composite electrode which closes comparison of an electrography wave 
over long-term stimulus order, if possible. 
[0013] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
unification composite electrode of this invention The wiring section which the inter-electrode 
distance of the maximum contiguity carried out equality, was on the insulating base, was 
equipped with two or more electrodes, and arranged lead wire in the abbreviation radial from the 
aforementioned electrode, The insulating layer which covers the aforementioned lead wire is 
prepared, and electrode area is 3x102. mum2 It is 4x104 above. mum2 It is the following ranges 
and the surface electrical resistance of the polar zone is the 10 ohm/cm 2. It has the 
composition which is the following. 

[0014] In the unification composite electrode of the aforementioned this invention, it is desirable 
that the inter-electrode distance of the maximum proximity is 10 micrometers or more 1000 
micrometers or less. Moreover, in the unification composite electrode of the aforementioned this 
invention, the insulating layer which covers lead wire has a hole on each electrode, and it is 
desirable that it is the insulating layer of the aforementioned insulating base mostly prepared in 
the whole surface [ near the contact with the external circuit of lead wire ]. 
[0015] Moreover, in the unification composite electrode of the aforementioned this invention, it 
is desirable that two or more electrode cores are located in each intersection on the grid of 8x8. 

[0016] 

[Function] The wiring section which the inter-electrode distance of the maximum contiguity 
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carried out equality of the unification composite electrode of this invention, was on the insulating 
base, was equipped with two or more electrodes, and arranged lead wire in the abbreviation radial 
from the aforementioned electrode, The insulating layer which covers the aforementioned lead 
wire is prepared, and electrode area is 3x102. mum2 It is 4x104 above. mum2 It is the following 
ranges and the surface electrical resistance of the polar zone is the 10 ohm/cm 2. Since it is the 
following In case a signal is given to the nerve cell cultivated on the unification composite 
electrode of this invention and transfer of the signal of an intercellular is measured 
simultaneously By adjusting the inter-electrode distance of the maximum contiguity almost 
equally to the length of the nerve cell (namely, a soma, a dendrite, and a neurite) of the 
measuring object, and moreover making this electrode located in a line at equal intervals One 
soma arranges on an electrode and the probability that the soma through the cell salient to 
which it was extended from this soma is located on a ****** electrode becomes high. Therefore, 
transfer of the signal between ****** somata is detectable. 

[0017] And since the lead wire lengthened from the electrode has been arranged to the 
abbreviation radial, the capacity component between lead wire (capacitance) decreases, collapse 
of the pulse signal wave which is an electrical signal can be made small compared with the case 
where lead wire has been arranged in parallel, for example and the time constant of a circuit 
becomes small, the responsibility to an early pulse signal improves and the flattery nature to the 
early component of nerve cell activity improves. 

[0018] Furthermore, it is electrode area 3x102 mum2 It is 4x104 above. mum2 By adjusting in the 
following ranges, electrical stimulation can be given to a cell over the long time of several hours 
or more, and electric activity of a cell can be measured. 

[0019] Moreover, the surface electrical resistance of the polar zone is the 10 ohm/cm 2. Since 
polarization on the front face of a stimulating electrode cannot happen easily in case it 
impresses stimulus current to a nerve cell by a certain electrode at a long period of time and the 
electric activity (potential change) of a nerve cell according to stimulus current is recorded by 
other electrodes, since it is the following, the influence (namely, artifact) stimulus current affects 
an electrography wave becomes small. After impressing stimulus current to a long period of time 
especially, the artifact is small, and since there is no change of a gestalt, electric activity of the 
nerve cell in long-term stimulus order can be compared. 

[0020] Moreover, in the unification composite electrode of the aforementioned this invention, 
since the length of the neural spine of a nerve cell is generally this within the limits when the 
inter-electrode distance of the maximum contiguity considers as desirable 10-micrometer or 
more mode which is 1000 micrometers or less, possibility of a soma being located on an 
electrode and joining together through a neural spine is high, and serves as a convenient inter- 
electrode distance at measurement of a nerve cell. 

[0021] In the unification composite electrode of the aforementioned this invention, moreover, the 
insulating layer which covers lead wire By having a hole on each electrode and considering as 
the desirable mode which is the insulating layer of the aforementioned insulating-layer base 
mostly prepared in the whole surface [ near the contact surface with the external circuit of lead 
wire ] An insulating material which consists of a photopolymer is used compared with the case 
where an insulating layer is alternatively prepared only on lead wire, and this resin is mostly 
applied to the whole surface, by the photo etching technique Since a required insulating layer 
can be easily formed by photo etching, such as opening a hole, so that the insulating layer on 
each electrode may be removed and an electrode may be exposed, production can be made easy 
and probability that an insulation is poor can be made small, it is desirable. 
[0022] In the unification composite electrode of the aforementioned this invention, by being 
located in each intersection on the grid of 8x8, since two or more electrode cores can consider 
as the highest number of electrodes which can arrange lead wire in an abbreviation radial from 
the electrode of the aforementioned this invention, they are desirable further again. 
[0023] 

[Example] As an insulating base material with which this invention is presented, since it is 
necessary to carry out after [ a cell culture ] microscope observation, a transparent base is 
desirable, and although the organic substance which has transparency, such as mineral matters, 
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such as glass, such as quartz glass, lead glass, and boro-silicated glass, or a quartz, a polymethyl 
methacrylate or its copolymer, polystyrene, a polyvinyl chloride, polyester, polypropylene, a urea- 
resin, and melamine resin, is mentioned, when a mechanical strength and transparency are 
considered, a mineral matter is desirable. 

[0024] As an electrode material with which this invention is presented, indium oxide tin (ITO), a 
tin oxide, Cr, Au, Cu, nickel, aluminum, etc. are usable, for example. If ITO or a tin oxide is used 
especially, although an electrode becomes the transparent thing which wore yellow slightly, and 
the visibility under the microscope of a nerve cell is good and advantageous on experiment 
operation, since ITO is especially right conductivity, it is desirable. 

[0025] The same material also as the charge of a lead wire rod can be applied, and ITO is 
desirable too at the same reason as an electrode material. Although it does not limit especially, 
the thickness of such electrodes and lead wire is about about 500-50Q0A, usually, on an 
insulating base, carries out the vacuum evaporation© of such material, and can form them by 
etching at a desired pattern using a photoresist. 

[0026] Moreover, as an insulating-layer material for insulating the lead wire with which this 
invention is presented, transparent resins, such as a polyimide (PI) resin, an epoxy resin, an 
acrylate resin, polyester resin, or polyamide resin, are mentioned, for example. 
[0027] These resins are applied by the usual technique on lead wire, and an insulating layer is 
constituted. In addition, since pattern formation, such as opening a hole in a part for the 
insulating layer on an electrode in order to expose an electrode, as it mentioned above that 
insulating-layer material was photopolymers, such as photopolymerization nature, becomes 
possible, it is desirable. 

[0028] It is desirable in order to show good growth especially, when insulating-layer material is PI 
and the cell to cultivate is a nerve cell. Also in PI, since a negative photograph sensitive 
polyimide (NPI) can form a hole in the shape of an electrode like the pattern formation of the 
wiring section using a photo etching process after applying a negative photograph sensitive 
polyimide all over abbreviation, it is still more desirable. 

[0029] Moreover, although it does not limit especially, 0.1-10 micrometers is usually desirable, 
and 1-5 micrometers is [ that the thickness of an insulating layer should just be the grade which 
can give insulation ] still more desirable. 

[0030] Using the unification composite electrode of this invention, the direct cell was cultivated 
and measurement record of the electric activity of a cell was carried out. Although the length of 
cell salients, such as the size or dendrite of a soma, and an axon, changes with kinds of a culture 
condition or cell, the inter-electrode distance of the maximum contiguity of a unification 
composite electrode has desirable 10-1000 micrometers. Since it approaches mutually too much 
that inter-electrode distance is less than 10 micrometers, the soma of adjacency **** 
probability decreases through a cell salient, and wiring of lead wire also becomes difficult. 
Moreover, if 1000 micrometers is exceeded, as for about 1000 micrometers of cell salients being 
extended by the plain-gauze cone, the probability of wiring of lead wire that eye a rare hatchet 
and a soma are located on an electrode will decrease. Since the length of a cell salient of the 
cell cultivated also on general conditions is about an average of 200-300 micrometers in the 
case of the central-nerves cell of mammalian, inter-electrode distance has desirable about 200- 
300 micrometers. 

[0031] About electrode area, since it is necessary to make small resistance by the interface with 
culture medium in order to avoid the electrode destruction at the time of impressing electrical 
stimulation to a cell over a long period of time, the above size is required to some extent. 
However, if electrode area becomes large and resistance by the interface with culture medium 
becomes small, electric activity of the cell measured will become small and a S/N ratio will fall. 
That is, since it is I=V/R when [ current value I ] fixed, change of the potential V which will be 
measured if resistance R becomes small also becomes small. That is, electric activity of the cell 
measured becomes small and a S/N ratio falls. For this reason, it needs to be adjusted carefully, 
when it is the electrode of a circle configuration, a diameter is larger than 20 micrometers and 
100 micrometers - 200 micrometers are especially desirable [ electrode area ] 200 micrometers 
or less. 
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[0032] Moreover, they are the 10 ohm/cm 2 about the surface electrical resistance of electrode 
section. In order to make it below, the coat of the metal was carried out to the ITO upper 
surface. As a coat material, although Ag, aluminum, Bi, Au, Cu, Cr, Pt, Co, etc. are usable, if the 
toxic lowness to a nerve cell is taken into consideration, use of Au and Pt is desirable. Although 
not limited, especially the thickness of a coat is about about 500A, usually, on an insulating base, 
carries out the vacuum evaporationo of such material, and can form them by etching at a desired 
pattern using a photoresist. 

[0033] Furthermore, according to the desirable mode which this invention mentioned above, in 
order to detect electric activity from a ****** soma at the same time it gives electrical 
stimulation to the soma cultivated on the unification composite electrode, the hole in the 
insulating layer of a unification composite electrode is formed in order to expose an electrode, 
and is located in an electrode core. 

[0034] Moreover, by arranging in an abbreviation radial the lead wire lengthened from the 
electrode, the capacity component between lead wire is lost, a noise decreases, and the 
accuracy of measurement improves. Moreover, it is desirable to prepare an electrode in each 
intersection on the grid of 8x8 from a viewpoint of the electrode core of the unification 
composite electrode of this invention being able to wire a radial in lead wire as it is the 
composition of being located in each intersection on the shape of a concentric circle and 8x8 or 
less grid, and it constituting as many electrodes as possible especially, and performing multipoint 
simultaneous stimulus and record. 

[0035] Below, a concrete example explains the unification composite electrode of this invention 
to a detail further. 

Example 1 drawing 1 is the plan having shown the pattern of the wiring section in the state 
where there is no insulating layer of an electrode 1 and the unification composite electrode of 
this example in which lead wire 2 was formed on the insulating base 3. some plans of only the 
insulating layer formed on the member which showed drawing 2 by drawing 1 — it is a notching 
view Drawing 3 is some cross sections of the unification composite electrode of this example. It 
explains referring to these drawings below. 

[0036] First, production of the composite-electrode wiring section is described. As a strong 
transparent insulating material of a mechanical strength, the insulating base 3 of a unification 
composite electrode used 50x50x1 mm hard glass (it is the same below "IWAKI CODE 7740 
GLASS" [the Iwaki Glass Co., Ltd. make]). 

[0037] ITO was used for the material of an electrode 1 and lead wire 2, vacuum evaporationo 
was carried out to about 1000A ** the whole surface on the insulating base 3 of the 
aforementioned hard glass, and it washed after that. Next, the core of each electrode 1 is 
located in each intersection on the grid of 8x8 (position as shown by 5 of drawin g 2 ). So that it 
may become the electrode 1 of the configuration where the pitch of the electrode of the 
maximum contiguity of each electrode was equal, and lead wire 2 was moreover extended to the 
radial, and the pattern of lead wire 2 It exposed using the photoresist, and the photoresist was 
removed after **********ing ITO in the solution mixed by the volume ratio of pure water 50, a 
hydrochloric acid 50, and a nitric acid 1. In the width of face of 60 micrometers and lead wire 2, 
30 micrometers and the electrode pitch formed [ the diameter of an electrode 1 ] the 300- 
micrometer wiring section. 

[0038] Subsequently, as an insulating layer 4, the spin coat of the negative photograph sensitive 
polyimide (it omits Following NPI) was carried out so that the thickness after dryness might be 
set to 1 micrometer, and exposure formation of the insulating-layer pattern was carried out so 
that the with an one-side square [ 50-micrometer square ] hole 5 might be made at the center 
of each electrode of the wiring section, as shown in drawing 2 . Furthermore, gold 6 was 
deposited so that it might become a part for the outcrop of each electrode (namely, with an 
one-side square [ 50-micrometer square ] interior) with 500A of thickness. 
[0039] The coat of the contact of the electrode 1 of lead wire 2 and the external circuit of the 
portion near the edge of opposite direction was carried out with gold 7 and nickel 8, and it raised 
endurance. In addition, although ITO was used for the electrode 1 and the portion of lead 2 and 
gold was used for the insulating layer in this example at NPI and electrode surface coat material, 
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it was already said that the material to be used is not limited to these. 

[0040] Moreover, the process for constituting the unification composite electrode of this 

invention is not limited to the method of this example. 

Cultivation of the nerve cell on an example 2, next a unification composite electrode is 
described. 

[0041] It carried out like an example 1 and rat cerebrum visual cortex was cultivated as a nerve 
cell on the constituted unification composite electrode. Hereafter, cultivation is described in 
detail. 

(b) Extract the brain of the embryo of SD rat which passed 16-18 days after pregnancy, and 
dip in the ice-cooled Hanks balance **** (it omits Following HBBS). 

(b) Start visual cortex from the brain under ice-cooling HBBS, and move into eagle MEM (it 
omits Following MEM) liquid. 

(c) In MEM liquid, it is fine as much as possible, and cut visual cortex so that it may become 
0.2mm angle at the maximum. 

(d) Put the visual cortex cut finely into a centrifugation tube (test tube for centrifugal 
separation), and distribute in this liquid of optimum dose after washing 3 times by HBBS (it 
abbreviates to CMF-HBBS below) which does not contain calcium and magnesium. 

(e) Add the CMF-HBBS solution (0.25 % of the weight) of a trypsin into the centrifugation tube 
of the above-mentioned (**), and double the whole quantity, while agitating gently — 37 degrees 
C — for 15 minutes to 20 minutes — constant temperature — it maintained at the state and 
the enzyme reaction was made to perform 

(**) Double [ be / under / centrifugation tube / which passed through the above-mentioned (e) 
the DMEM/F-12 mixture culture medium which mixed the Dulbecco change Eagle's medium 
(DMEM) and HamF-12 culture medium containing fetal-calf-serum (FCS) 10vol.% by the volume 
ratio of 1 to 1 ] adding / it ] the whole quantity further. With Pasteur pipette which roasted the 
nose of cam over the burner and made aperture small, pipetting is repeated gently (about a 
maximum of 20 times), and a cell is unfolded. 

(**) — at-long-intervals heart separation is performed by 9806.65 m/sec2 (namely, 1000g) for 
about 5 minutes A supernatant liquid is thrown away after a centrifugal separation end, and 
sedimentation is suspended in the DMEM/F-12 mixture culture medium containing FCS5vol.%. 

(h) Repeat the above-mentioned (**) and (**) twice [ more ] (a total of 3 times). 

(i) Suspend the sedimentation finally obtained in the DMEM/F-12 mixture culture medium 
containing 5vol.%FCS, and measure the cell concentration in suspension using the number board 
of erythrocytometer. The same culture medium is used and it is cell concentration Two to 4x106 
It adjusts so that it may be set to an individual/ml. 

G) Add SOOmicro of DMEM/F-12 mixture culture media I which contain 5vol(s).%FCS beforehand 
in the well for cell cultures which constituted the cylinder made of a plastic with a diameter, and 
a height of 6mm by doubling the center of a composite electrode, and the center of a plastic 
cylinder, and pasting up on the unification composite electrode, and it is C02. It warms within 
the incubator (air concentration 95vol.%, C02 concentration 5vol.%, relative humidity of 97%, 
temperature of 37 

(**) Add calmly 100micro of suspension I which adjusted cell concentration into the well of the 
above-mentioned GX and it is C02 again. It puts into an incubator. 

The moiety of a culture medium is exchanged for a new thing three days after from operation of 
the (**) above-mentioned (**). An exchange culture medium uses the DMEM/F-12 mixture 
culture medium which does not contain FCS. 

(**) Perform the same culture-medium exchange as the above day by day [ 4 - 5 ] henceforth. 
[0042] By operation of these series, the nerve cell of rat cerebrum visual cortex was able to be 
cultivated on the unification composite electrode. The cell was grown good also on the electrode 
which deposited an insulating-layer (NPI) top or platinum black. Therefore, when using the 
electrode in a suitable position as a stimulating electrode or a record electrode, simultaneous 
multipoint measurement of nerve cell electrical-and-electric-equipment activity was possible. 
[0043] Moreover, the example which recorded the electric response (potential change) of a 
nerve cell by the electrode which is in a suitable position before and after giving a constant- 
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current stimulus of 100microA over one week through the electrode in the suitable position of 
the unification composite electrode of one example of this invention by the frequency of 1 Hz is 
shown in drawin g 4 and drawin g 5 . Drawin g 4 shows record of an electric response of the nerve 
cell before a stimulus, and drawin g 5 shows record of an electric response of the nerve cell after 
a stimulus. 

[0044] Furthermore, the example which recorded the electric response of a nerve cell before and 
after adding a long-term stimulus to drawing 6 and drawin g 7 on the same conditions as the 
above using the unification composite electrode which has not carried out the coat of the 
electrode front face withgold is shown. Drawin g 6 shows record of an electric response of the 
nerve cell before a stimulus, and drawing 7 shows record of an electric response of the nerve 
cell after a stimulus. 

[0045] The artifact which generated the arrow with stimulus current impression in drawing 7 
from drawing 4 , and Yato show potential change generated by electric activity of a nerve cell. 
By the case where the unification composite electrode of one example of this invention of 
drawin g 4 is used, generating of the artifact is suppressed to the thing with generating of the 
artifact large when the unification composite electrode which has not carried out the coat of the 
electrode front face withgold is used so that drawing 6 may show. 

[0046] Moreover, when the unification composite electrode which has not carried out the coat of 
the electrode front face withgold was used so that drawin g 7 may show, generating of the 
artifact was larger than stimulus before, electric activity of a nerve cell hid in the artifact, and 
measurement of it became impossible. To it, like the case where it is shown by drawin g 4 , 
generating of the artifact is suppressed and electric activity of a nerve cell was fully able to be 
recorded by the case where the unification composite electrode of one example of this invention 
of drawing 5 is used. 

[0047] In addition, the cultivation of a nerve cell has many strange methods besides this 

example, and is not limited to this example. 

[0048] 

[Effect of the Invention] The unification composite electrode of this invention can offer the 
unification composite electrode which cultivation of a nerve cell was possible, and could realize 
simultaneous multipoint measurement of the nerve cell electrical-and-electric-equipment 
activity which was conventionally impossible or very difficult, and long-term observation of the 
signal transduction covering a multicell of several hours or more, and was excellent in 
responsibility as explained above. 

[0049] Moreover, when 1 0-micrometer or more range of the inter-electrode distance of the 
maximum contiguity is 1000 micrometers or less, possibility of each soma being located on each 
electrode, and joining together through a neural spine is made highly, and can consider as a 
convenient unification composite electrode at measurement of a nerve cell. 

[0050] Moreover, the insulating material which consists of a photopolymer by the insulating layer 
which covers lead wire having a hole on each electrode, and being the insulating layer of the 
aforementioned insulation base mostly prepared in the whole surface [ near the contact with the 
external circuit of lead wire ] is used, this resin is mostly applied to the whole surface, a required 
insulating-layer pattern can be easily formed by the photo etching technique, production is easy, 
and it can consider as a unification composite electrode small [ of the probability that an 
insulation is poor ]. 

[0051] Moreover, the surface electrical resistance of each electrode section is low, and since 
the coat is carried out by the low matter of cytotoxicity, after adding stimulus current using a 
suitable electrode and adding a stimulus to a long period of time over recording potential change 
using other suitable electrodes, there is little polarization of an electrode and it can consider as 
the unification composite electrode in which the stable record is possible. 

[0052] Moreover, two or more electrode cores can consider as the highest number of electrodes 
which can arrange lead wire in an abbreviation radial from the electrode of the aforementioned 
this invention by being located in each intersection on the grid of 8x8. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

i 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] It is the plan having shown the pattern in the state where there is no insulating layer 
of an electrode and the unification composite electrode of this invention in which lead wire was 
formed on the insulating base of one example of this invention. 

[ Drawing 2] some plans of only the insulating layer of one example of the unification composite 
electrode of this invention — it is a notching view 

[Drawing 3] They are some cross sections of one example of the unification composite electrode 
of this invention. 

[Drawing 4] In one example of the unification composite electrode of this invention, before 

impressing stimulus current to a long period of time using a suitable electrode, it is the potential 

change wave form chart which used and recorded other suitable electrodes. 

[Drawing 5 ] In one example of the unification composite electrode of this invention, after 

impressing stimulus current to a long period of time using a suitable electrode, it is the potential 

change wave form chart which used and recorded other suitable electrodes. 

[Drawing 6] Before impressing stimulus current to a long period of time using a suitable 

electrode using the unification composite electrode from which only the point which has not 

carried out the coat of one example and electrode front face of a unification composite 

electrode of this invention withgold differs, it is the potential change wave form chart which used 

and recorded other suitable electrodes. 

[Drawing 7] Before impressing stimulus current to a long period of time using a suitable 
electrode using the unification composite electrode from which only the point which has not 
carried out the coat of one example and electrode front face of a unification composite 
electrode of this invention withgold differs, it is the potential change wave form chart which used 
and recorded other suitable electrodes. 
[Description of Notations] 

1 Electrode 

2 Lead Wire 

3 Insulating Base 

4 Insulating Layer 

5 Hole 

6 Gold 

7 Gold 

8 Nickel 
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